Abstract
Introduction

76
Periprosthetic femoral fractures (PFF) can occur following primary total hip arthroplasty 77 (THR) [1] [2] [3] [4] [5] [6] . The management of these fractures is becoming increasingly important due to The specimen was then reloaded to 500N and the measurements repeated. experimental procedure ('unstable model'). In both models, the distal PMMA cement, screws 173 and cylindrical pot that were used in the experimental model to fix the specimen were also bearing, all the models were also analysed under axial loading of 2300N [22] . 
Results
212
A comparison between the experimental and computational models in terms of axial stiffness, 213 surface strain measurement and fracture movement showed that:
214
(1) The computational models overestimated the axial stiffness of the stable and unstable 215 PFF fixation construct by 121% and 61% respectively. However, computational 216 models predicted 78% reduction in the stiffness of the stable compared to the unstable 217 PFF fixation which is comparable to 70% reduction that was shown by the 218 experimental model (Fig. 3) .
219
(2) There was a high level of agreement in the strain measurements between the 220 experimental and computational models with a CCC of 0.77 for the stable and 0.8 for 221 unstable construct cases (Fig. 4) . Maximum von Mises stress in the stable PFF fixation was on the lateral side of the plate 248 across the empty screw hole in all cases, whereas in the unstable fixation it was on the medial 249 side of the plate between the third and fourth screw hole (Fig. 6 ). In the unstable PFF fixation 250 under 2300N load, the titanium plate came into contact across the empty screw hole with the 251 proximal bony fragment this led to a concentration of stress on the plate, however such 252 contact did not occur under same loading condition in the SS plate (Fig. 6) . The FE model was first compared with experimental tests. A strong correlation was 262 found between the strain predictions of the experimental and computational models. 263 However, the computational models overestimated the stiffness of the experimental models. (Table 1) , when compared to the unstable fracture cases. Where this 285 load sharing existed, the maximum stress concentrations on the plate did not exceed the 286 fatigue limit (Table 3) , even for the equivalent of five years of normal walking [17] . For the 287 unstable fracture cases, where the plate was the sole loading bearing component, maximum 288 plate stress was much higher. In the case of partial weight bearing was within the fatigue limit 289 of the SS and Ti commonly used to manufacture implants (see Table 3 ). Furthermore, the The present study provides some quantification of the increase in plate bending and fracture 308 movement for Ti, which may contribute to enhanced callus formation. However, the yield 309 stress and fatigue limit of Ti are lower than that of SS (Table 3) . Therefore the risk of failure 
